Decreased myocardial nNOS, increased iNOS and abnormal ECGs in mouse models of Duchenne muscular dystrophy.
Duchenne muscular dystrophy is a devastating neuromuscular disease caused by lack of the protein, dystrophin, in skeletal muscle and heart, although the biochemical mechanism by which dystrophin loss causes muscle dysfunction is unknown. Here we show that the dystrophin-deficient mdx mouse and a mouse lacking both dystrophin and the dystrophin-related protein, utrophin (dko), have abnormal electrocardiograms (ECGs). In skeletal muscle, dystrophin is normally associated with neuronal nitric oxide synthase (nNOS) at the sarcolemma. Consequently, we have measured NOS isoform activities in hearts from control, mdx and dko mice. In control mouse hearts, eNOS and nNOS activities increased by 120% and 47%, respectively, between 2 and 6 months of age. In mdx mice, myocardial nNOS activity was decreased by 60%, 84% and 80% at 2, 6 and 12 months of age, respectively. Similarly, hearts from dko mice showed a 65% decrease in nNOS activity compared to controls at 2 months of age. Endothelial NOS (eNOS) activity was not affected by dystrophin loss, but inducible NOS (iNOS) activity was seven-fold higher than control in the mdx mouse heart by 12 months of age. We conclude that lack of dystrophin in the mdx mouse results in abnormal ECGs that are associated with decreased myocardial nNOS and increased iNOS activities.